Identification of Lactobacillus sp. strains by phenotypic methods may lead to doubtful results possibly interfering in the reliability of the epidemiological and probiotics studies. Therefore this study aimed to determine the best methodology for the identification of the large diversity of lactobacilli species found in the vagina by comparing two techniques, one based on their biochemical profile and other employing molecular biology. A carbohydrate fermentation test (API 50 CH) was compared with multiplex polymerase chain reaction (PCR) for the identification of species of vaginal lactobacilli from 135 healthy women. The kappa index was used to evaluate agreement between the methods. Using the molecular technique, L. crispatus (32.6%), L. jensenii (25%) and L. gasseri (20.6%) were the most frequent species. However, using the biochemical technique, the most frequent species were: L. acidophilus (34.8%), L. crispatus (27.2%) and L. fermentum (13%). Although L. acidophilus was the most frequent specie found by biochemical tests, no strain of this microorganism was detected by PCR. Agreement between the methods was low for identification of all the most common species. Although rates of L. crispatus detected were similar using both methods (32.6% and 27.2%), agreement between them was relatively low (kappa = 0.52). Conclusions:
INTRODUCTION
Vaginal microflora of healthy women is normally composed by a large variety of aerobic and anaerobic bacteria.
However, in normal flora lactobacilli species, also known as Doderlein's bacillus, are predominant and have a significant effect on vaginal microbiota (17) . These microorganisms inhibit the growth of potential pathogens by competing for *Corresponding Author. Mailing address: Caixa Postal 6181 -cep 13084-971, Campinas, SP, Brazil.; Tel.: +55-19-3289-2856 Fax: +55-19-3289-2440.; Email: elianeb@unicamp.br Identification of vaginal lactobacilli in isolates space and nutrients (3, 16) . Lactobacilli species also produce several antimicrobial substances such as organic acids, hydrogen peroxide (H 2 0 2 ) and bacteriocins (7) . Organic acid release by lactobacilli maintains vaginal pH 4.5, creating an inhospitable environment for pathogens. In addition to acid production, the combination of hydrogen peroxide (H 2 0 2 ) and bacteriocins suppresses the endogenous pathogenic flora and maintains the local equilibrium (5) . There are inherent differences among the vaginal lactobacilli isolates regarding their ability of conferring local protection. Since some species are known to be predominant in healthy women, presumably those are the most capable of inhibiting pathogenic bacteria.
Therefore, much importance resides on the correct taxonomic identification of lactobacilli species for the development of epidemiological studies and also to enable the use of vaginal lactobacilli as probiotics (2) .
Taxonomic identification by manufactured kits such as API 50 CH (bioMerieux, Craponne France), which are based on phenotypical characteristics are still widely used. L. acidophilus is the most common species of vaginal lactobacilli identified by this method (1) . However phenotypic methods may identify lactobacilli belonging to different species as the same microorganism, which explains the variability reported by epidemiological studies performed using this methodology for lactobacilli identification (15) . Currently, the definition of Lactobacillus species is based on the fermentative profile (phenotype), albeit practical, is known to be an inaccurate method for identification (11) . jensenii (11) . Later studies carried out using molecular biology revealed that L. crispatus, L. gasseri and L. jensenii are the most common species in vaginal environment (13) .
Although identification based on DNA homology allowed better knowledge on the taxonomic relationships among lactobacilli species, the identification of vaginal isolates by this method is extremely laborious. Therefore, faster and more reliable methods need to be developed to determine the distribution of vaginal lactobacilli species (14) . (14) .
MATERIAL AND METHODS
The study was conducted at the Department of Obstetrics The specific primers were designed based on the DNA sequences that codify the intergenic spacer region between 16S
and 23S ribosomal RNA ( Table 1 fermentum, while identification of L. rhamnosus (ATCC 53103) was found to be inconclusive (data not shown). Table 2 . Lactobacillus species identified according to Multiplex PCR and the API identification software database. Moreover, this species was described as consisting of a short and relatively Gram-negative bacillus (4). Since Nugent's criteria was followed for women inclusion in this study, the possible presence of women with a prevalence of L. iners in their flora may have been interpreted as indicative of the absence of lactobacilli and therefore excluded from the study.
Identification based on
In addition, MRS medium was used for the cultivation and isolation of the lactobacilli and this medium would not have permitted the growth of L. iners possibly present in our samples.
Among the 12% of strains unidentified by Multiplex PCR, there may be a predominant species (probably L. vaginalis) that was not identified because there is no specific group for this species in the set of primers used in this study, which was based on methodology developed to identify species of intestinal lactobacilli. Based on these results, we intend to sequence these strains of Lactobacillus sp in order to identify them and use the resulting data to design specific primers for inclusion in the Multiplex PCR identification technique for vaginal lactobacilli.
In conclusion, our results confirm that the use of biochemical methods does not appear to be appropriate for the identification and study of vaginal lactobacilli, since the failure rate with this method was high compared to molecular biology techniques. In addition, our results also confirmed the applicability of Multiplex PCR for the identification of lactobacilli in the vagina, focusing on further necessary improvement of that method, targeting to L. vaginalis and L.
iners.
